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Description 

Background Of The Invention 

5 This invention relates to nov I b nzimidazole derivatives, pharmaceutical compositions containing them, and meth- 

ods of using them to treat certain c ntral n rvous system (CNS) and other disorders. The compounds of this invention 
are corticotropin releasing factor (CRF) receptor antagonists. 

CRF antagonists are referred to In U.S. Patents 4,605,642 and 5,063,245, which relate, respectively, to peptides 
and pyrazolinones, and were issued, respectively, on August 1 2. 1 986 and November 5, 1 991 . They are also referred 

10 to in the following: PCT Patent Application PCT/IB95/00439. which designates the United Slates and was filed on Juno 
6. 1995; PCT Patent Application PCT/1 895/00373. which designates the United States and was filed on May 18. 1995; 
U.S. Patent Application 08/448,539, which was filed in the PCT on Nov. 12. 1 993 and entered the U.S. national phase 
on June 1 4, 1 995; U.S. Patent Application 08/481 ,41 3, which was filed In the PCT on November 26, 1 993 and entered 
the U.S. national phase on July 24, 1995; and U.S. Patent Application 08/254.820, which was filed on Apnl 19. 1995. 

IS All the foregoing patents and patent applications are incorporated herein by reference in their entireties. 

The importance of CRF antagonists is discussed in the literature, e^, as discussed in U.S. Patent 5,063.245. 
which is incorporated herein by reference in its entirety. A recent outline of the different activities possessed by CRF 
antagonists is found in M. J. Owens et al. . Pharm. Rev. . Vol. 43 . pages 425 to 473 (1991). also incorporated herein by 
reference. Based on the research described in these two and other references, CRF antagonists are effective in the 

20 treatment of a wide range of stress-related illnesses, such as depression, anxiety, headache, irritable bowel syndrome, 
inflammatory diseases, immune suppression, Alzheimer's disease, gastrointestinal diseases, anorexia nervosa, hem- 
orrhagic stress, drug and alcohol withdrawal symptonrw, daig addiction, infertility, head trauma, stroke, and stress- 
induced infections in humans and animals. 

25 Summary of the Invention 

The present invention relates to a compound of the formula 
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wherein B is hydrogen or (Ci-Ciq) straight or branched alkyi; 

so Y is hydrogen or methyl; 

Ri is hydrogen, halo. -S-(Ci-Cio)alkyl or (CyC^o) straight or branched alkyI, wherein said alkyi may oplionalty be 
substituted with one or more substttuents selected from halo. -S(Ci-C4)alkyl. amino, -NH(Ci-C4)alkyl and -N((Ci- 
C4)alkyl]2; and 

R2, r3 and R* are selected, independently, from hydrogen, fluoro. chloro. [O^C^) alkyI and (Ci-C6)alkoxy; or two 
55 of R2. R3, and R* are hydrogen and the other is selected from hydroxy, iodo. bromo. formyl, cyano. nitro, trifluor- 

omethyl. amino. (Ci-C6)alkyl-0-(Ci-C6)alkyl, -NHCH3. -NICHajg. -COOH. -C0O(CrC4)alkyl. -C0(CrC4)alkyl. 
.S02-NH(Ci-C4)alkyl. S02-N[(Ci-C4)alkyll2. -SOgNHs. -NHS02-(Ci-C4)alkyl. -S(Ci-C6)alkyl and- SOg-tCi-Ce) 
alkyI, and wherein the (Ci-C4) and (Ci-CejalkyI moieties in the foregoing R2. R3 and R* groups may optkjnally be 
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substituted with one or two fluoro groups or with one substituent selected trom hydroxy, amino, methylamino. 
dimethylaminoand acetyl; 

and the pharmaceuticalty acceptabi satis of such compounds. 

5 Preferred embodiments of this invention include compounds of the formula I wher in R2. R3. and are methyl. 

Ri is methyl, ethyl or chloro. and B is diethylmethyl. 

Other more specific embodiments of this invention include the following; 

(a) compounds of the formula I wherein Y is hydrogen; 
JO (b) compounds of the formula I wherein R2 R3 and R* are selected from hydrogen, fluoro, chloro and (CvCalalkyl; 

(c) compounds o1 the formula I wherein B is hydrogen; 

(d) compounds of the formula I wherein Y is hydrogen and Ri is hydrogen, halo. -S-(C^-C6)alKyl or {OyC^) straight 
or branched alkyi; and 

(e) compounds ot the formula I wherein B is {OyO^) straight or branched alkyL 

15 

The compounds of formula I have chiral centers and therefore exist in different enantiomeric forms. This invention 
relates to all optical isomers (e^g,. enantiomers and diastereomers) and all other stereoisomers of compounds of the 
formula I, as well as racemic and other mixtures thereof. 

Formula I above includes compounds identical to those depicted but for the fact that one or more hydrogen or 
20 carbon atoms are replaced by isotopes thereof. Such compounds are useful as research and diagnostic tools in me- 
tabolism pharmokinetic studies and in binding assays. 

The present invention also relates to the pharmaceutical ly acceptable acid addition and base salts of compounds 
of the formula I. The acids that may be used to prepare the phamiaceutically acceptable acid addition sails of the 
aforementioned base compounds of this invention are those which form non-toxic acid addition salts, Le,. salts con- 
25 taining pharmacologically acceptable anions, such as the hydrochloride, hydrobromide. hydroiodide, nitrate, sulfate, 
bisulfate. phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleale, fu- 
marate, gluconate, saccharate, benzoate. methanesultonale. ethanesutfonate. benzenesutfonate, p-toluenesulfonate 
and pamoate [Le,. 1,r-methylene-bis-(2-hydroxy-3-naphthoate)l salts. 

The term "halo", as used herein, unless othenwise indicated, includes chloro. fluoro. bromo and iodo. 
30 The term 'alkyr, as used herein, unless othenwise indicated, includes saturated monovalent hydrocarbon radicals 

having straight, branched or cyclic moieties or combinations thereof. 

The term "one or more substituents.* as used herein, includes from one to the maximum number of substituents 
possible based on the number of available bonding sites. 

The invention also relates to a pharmaceutical compositkxi for the treatment of (a) a disorder the treatment of 
35 which can be effected or facilitated by antagonizing CRF at its receptor sites, including but not limited to disorders 
induced or facilitated by CRF. or (b) a disorder selected from inflammatory disorders such as rheumatoid arthritis and 
osteoarthritis, pain, asthma, psoriasis and allergies; osteoporosis; generalized anxiety disorder; panic; phobias; ob- 
sessive-compulsive disorder; post-traumatic stress disorder; sleep disorders induced by stress; pain perception such 
as fibromyalgia; mood disorders such as depression, including major depression, single episode depression, recurrent 
40 depression, child abuse induced depression, premenstrual dysphoric disorder, mood disorders associated with pre- 
menstrual syndrome, postpartum depression and dysthemia; bipolar disorders; cyclothymia; fatigue syndrome; stress- 
induced headache; psychosocial dwarfism; cancer; irritable bowel syndrome. Crohn's disease; ulcer; diarrhea; spastic 
colon; human immunodeficiency virus (HIV) inf ectksns; neurodegenerative diseases such as Alzheimer's disease, Par- 
kinson's disease and Huntington's disease; gastrointestinal diseases; eating disorders such as anorexia and bulimia 
45 nen/osa; hemorrhagic stress; chemical dependencies and addictions {e^, dependencies on alcohol, cocaine, heroin, 
benzodiazepines, or other dmgs); drug and alcohol withdrawal symptoms; stress-induced psychotic episodes; euthy- 
roid sick syndrome; syndrome of inappropriate antidiuretic hormone (ADH); obesity; infertility; head traumas; spinal 
cord trauma; ischemic neuronal damage (e^. cerebral ischemia such as cerebral hippocampal ischemia); excitotoxic 
neuronal damage; epilepsy; stroke; immune dysfunctions including stress induced immune dysfunctions (e^a,. porcine 
so stress syndrome, bovine shipping fever, equine paroxysmal fibrillation, and dysfunctions induced by confinement in 
chickens sheering stress in sheep or human-animal interaction related stress in dogs); stress induced fever; muscular 
spasms urinary incontinence; cardiovascular and heart related disorders such as hypertension, tachycardia and con- 
gestive heart failure; senile dementia of the Alzheimer's type; mulliinfarct dementia; amyotrophic lateral sclerosis; and 
hypoglycemia in a mammal, including a human, comprising an amount of a compound of the formula I, or a pharma- 
55 ceutically acceptable salt thereof, that is effective in the treatment of such disorder, and a pharmaceutically acceptable 
carrier 

The invention also relates to a method for the treatment of (a) a disorder th treatment of which can be effected 
or facilitated by antagonizing CRF at its receptor sit s, Including but not limited to disorders induced or facilitated by 
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CRR or (b) a disorder selected from inflammalory disorders sucli as rheumatoid arthritis and osteoarthritis, pain, asth- 
ma, psoriasis and allergies; osteoporosis; generalized anxiety disorder; panic; phobias; obsessive-compulsive disor- 
der; post-traumatic stress disorder, sleep disorders induced by stress; pain perception such as fibromyalgia; mood 
disorders such as depression, including major depression, single episode depression, recurrent depression, child 

5 abuse induced depression, premenstrual dysphoric disorder, mood disorders associated with premenstrual syndrome, 
postpartum depression and dysthemia; bipolar disorders; cyclothymia; fatigue syndrome; stress-induced headache; 
psychosocial dwarfism; cancer; irritable bowel syndrome; Crohn's disease; ulcer; diarrhea; spastic colon; human im- 
munodeficiency virus (HIV) infections; neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease 
and Huntington's disease; gastrointestinal diseases; eating disorders such as anorexia and bulimia nervosa; hemor- 

10 rhagic stress; stress-induced psychotic episodes; euthyroid sick syndrome; syndrome of inappropriate antidiuretc hor- 
mone (ADH); obesity; infertility; head traumas; spinal cord trauma; ischemic neuronal damage (e^. cerebral ischemia 
such as cerebral hippocampal ischemia); excitotoxic neuronal damage; epilepsy: stroke; immune dysfunctions includ- 
ing stress induced immune dysfunctions (e^. porcine stress syndrome, bovine shipping fever, equine paroxysmal 
fibrillation, and dysfunctions induced by confinement in chickens, sheering stress in sheep or human^nimal interaction 

IS related stress in dogs); stress induced fever; muscular spasms; urinary incontinence; cardiovascular and heart related 
disorders such as hypertension, tachycardia and congestive heart failure; senile dementia of the Alzheimer's type; 
muttiinfarct dementia; amyotrophic lateral sclerosis; chemical dependencies and addictkxis (e^. dependencies on 
alcohol, cocaine, heroin, benzodiazepines, or other drugs); drug and alcohol withdrawal symptoms; and hypoglycemia 
in a mammal, including a human, comprising administering to a subject in need of said treatment an amount of a 

20 compound of the formula I. or a pharmaceutically acceptable satt thereof, that is effective in treating such disorder. 

This invention also relates to a pharmaceutical composition for preventing premature birth in a mammal, including 
a human, comprising an amount of a compound of the formula I, or a pharmaceutically acceptable salt thereof, that is 
effective in preventing premature birth, and a pharmaceutically acceptable carrier 

This invention also relates to a method of preventing premature birth in a mamnnal. including a human, comprising 

25 administering to said mammal an amount of a compound of the formula 1. or a pharmaceutically acceptable salt hereof, 
that is effective in preventing premature birth. 

The term "preventing premature birth,* as used herein, refers to both preventing a birth from occurring prematurely 
and to delaying the occurrence of a premature birth. 

30 Detailed Description of the Invention 

The compounds of the formula I may be prepared as described in the following reaction schemes and discussion. 
Unless othenwise indicated, RV R^, R^. R^. and B in the reaction schemes and discussion that follow are defined as 
above. 
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SCHEME 1 ^continued) 




I 

(Y = H) 
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SCHEME 2 




Scheme 1 illustrates a method of preparing compounds of the formula I wherein Y is hydrogen. 

Referring to Scheme 1 . 2-bromo-5-nitrobenzoic acid methyl ester (II) is reacted with a compound of the formula 
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XIII 



in the presence of a tetrakls (triphenylphosphine)palladium(O) catalyst and cesium fluoride to form a compound of the 
IS formula I II The preferred solvent for this reaction is dimethoxyethane (DME). but other reaction inert solvents such as 
ethyl ether ('ether') and tetrahydrofuran (THF) may also be used. Preferably, the reaction is begun at about room 
temperature and then the reaction mixture is heated to reflux. 

The compound of formula III is then hydrolysed, using standard methods well known in the art. to form the corre- 
sponding acid of formula IV. For example, the compound of foimula III can be reacted with sodium hydroxide in a 
20 methanol/water solvent and heated to reflux. 

The acid of formula IV can be converted Into the protected amine of formula V by reacting it with diphenylphos- 
phorylazlde in an inert solvent such as anhydrous benzene or anhydrous toluene, in the presence of a tertiary amine 
base such as triethylamine. and, after alkswing the reaction mixture to reflux for about one hour, cooling the mixture 
and adding t-butanol. This reaction generally carried out at a temperature from about SCC to about the reflux temper- 
as ature of the reaction mixture. ^ ■ t ^ 

Alternative nitrogen protecting groups and methods for adding and removing them can be found in T Greene. 
Protecting Groups in Organic Synthesis . John Wiley & Sons, New York, 1991. 

Reduction of the resulting compound of formula V formed in the above step, using standard methods well known 
in the art yields the corresponding compound of fomiula VI. This reduction can be accomplished, for example, using 
30 hydrogen In the presence of a catalyst such as Raney nickel or palladium on carbon, in a reaction inert solvent such 
as methanol, ethanol or ethyl acetate, at an initial pressure of from about one to about four atmospheres and at a 
temperature of about O'C to about 60'C. Typteally. the reaction is conducted with methanol as the solvent and with 
about three atmospheres of hydrogen gas pressure at room temperature for about 0.5 to 1 .0 hours. 

Reaction of the compound of formula VI with the appropriate aldehyde or ketone for adding substituent B to the 
35 nitrogen of the free amino group, in the presence a reducing agent and dehydrating agent, yields the corresponding 
compound of formula VII. The aldehyde or ketone is chosen so that the carbonyl cartjon atom will be the point of 
attachment of group B to the free amino nitrogen. This reaction is carried out under anhydrous conditions using a 
dehydrating agent such as sodium sulfate or magnesium sulfate. Suitable reducing agents include sodium tnacetoxy- 
borohydrkJe and sodium cyanoborohydride. Sodium triacetoxyborohydride Is preferred. SuKable solvents include acetic 
40 acid, acetonitrile and methanol. Acetic acid is the preferred solvent. The reaction temperature can range from about 
0°C to about 60»C and is preferably about 23'C. 

The corresponding compound of formula VIII can be formed by removal of the t-butoxycarbonyl protecting group. 
This can be accomplished using standard methods well known in the art. for example, using triffuoroacetic acid in 
methylene chloride, or hydrochlore acid in water. ^ , ,„„ -.k 

4S The desired compound of formula I can be formed by reacting the corresponding compound of formula VIII with 

an ortho acid derivative of the formula (CHaCHgOaCRV This reactkjn is generally carried out in the presence of an 
acid catalyst such as concentrated hydrochloric acid, hydrobromic ackJ or nitric acid, preferably concentrated hydro- 
chloric acid, at a temperature from about 5»C to about 60»C, preferably at about 23'C. 

Scheme 2 Illustrates a method of preparing compounds of the formula I wherein Y Is methyl. 
so Referring to Scheme 2. a compound of the fomiula V is reacted with dimethyl disulfide and N-chlorosuccinamido 

to form the corresponding compound having formula IX This reaction is generally carried out In an aprotic solvent such 
as methylene chksride, chloroform or dichloroethanes, preferably methylene chloride, at a temperature from about 0°C 
to about SO'C. preferably at about 40'C. ^ ■ ■ , 

The deprotection step, which yiekJs the corresponding compound of fomnula X and the amino substitution step. 
55 which yields the corresponding compound of formula XI. may be accomplished using procedures analogous to those 
illustrated in Scheme 1 and described above. ^ i 

Compounds of the formula I wherein Y is CH3 can be fom:ied by reducing th corresponding compounds of formula 
XII. This reduction is maybe carried out using hydrogen in the presence of a catalyst such as Raney nickel or palladium 
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on carbon, in a reaction inert solvent such as methanol, ethanol or ethyl acetate, at an initial pressure o1 from about 
one to about (our atnrx>spheres and at a temperature of about O'C to about 60'C. Typically, the reaction is conducted 
with methanol as the solvent and with about three atmospheres of hydrogen gas pressure at room temperature for 
about 0.5 to 1.0 hours. 

The preparation of other compounds of the formula I not specifically described in the foregoing experimental section 
can be accomplished using combinations of the reactions described above that will be apparent to those skilled in the 
art. 

In each of the reactions discussed or illustrated in Schemes 1 and 2 above, pressure is not critical unless otherwise 
indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally acceptable, and ambient 
pressure, Le. , about 1 atnrx^sphere, is preferred as a matter of convenience. 

The novel compounds of the formula I and the pharmaceutically acceptable salts thereof are useful as CRF at its 
receptor site in mammals, and therefore they are able to function as therapeutic agents in the treatment of the afore- 
mentioned disorders and diseases in an afflicted mammal. 

The compounds of the formula I that are basic in nature are capable of forming a wide variety of different salts 
with various inorganic and organic acids. Although such salts must be pharmaceutically acceptable for administration 
to animals, it is often desirable in practice reaction mixture as a pharmaceutically unacceptable salt and then simply 
convert the latter back to the free base compound by treatment with an alkaline reagent and subsequently convert the 
latter free base to a pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds of 
this invention are readily prepared by treating the base compound with a substantially equivalent amount of the chosen 
mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent, such as methanol or ethanol. 
Upon careful evaporation of the solvent, the desired solid salt is readily obtained. Stoichiometric quantities of reagents 
are preferably employed in order to ensure completeness of reaction and maximum yields of the desired final product. 

The compounds of formula I and their pharmaceutically acceptable salts ("the active compounds of this invention) 
may be administered alone or in combination with pharmaceutically acceptable carriers, in either single or multiple 
doses. Suitable pharmaceutk;al carriers include inert solid diluents or fillers, sterile aqueous solutions and various 
organic solvents. The pharmaceutical compositkxis formed by combining the novel compounds of formula I and their 
pharmaceutically acceptable carriers can then be readily administered in a variety of dosage forms such as tablets, 
powders, lozenges, syrups, injectable solutions and the like. These pharmaceutical compositions can, if desired, con- 
tain additkxial ingredients such as flavorings, binders, exctpients and the like. Thus, for purposes of oral administration, 
tablets containing various excipients such as sodium citrate, calcium cartxxiate and calcium phosphate may be em- 
ployed along with various disintegrants such as starch, methylcellulose. alginic acid and certain complex silicates, 
together with binding agents such as polyvinylpyrroWone. sucrose, gelatin and acacia. Additionally, lubricating agents 
such as magnesium stearate, sodium lauryl sulfate and talc are often useful for tablelting purposes. Solid compositkyis 
of a similar type rnay also be emptoyed as fillers in soft and hard filled gelatin capsules. Preferred materials for this 
include lactose or milk sugar and high nrx^lecular weight polyethylene glycols. When aqueous suspensions or elixirs 
are desired for oral administration, the essential active ingredient therein may be combined with varous sweetening 
or flavoring agents, coloring matter or dyes and, if desired, emulsifying or suspending agents, together with diluents 
such as water, ethanol, propylene glycol, glycerin and combinations thereof. 

For parenteral administration, solutions containing an active compound of this invention or a pharmaceutically 
acceptable salt thereof in sesame or peanut oil, aqueous propylene glycol, or in sterile aqueous soluton may be em- 
ployed. Such aqueous solutions should be suitably buffered if necessary and the liquid diluent first rendered isotonic 
with sufficient saline or glucose. These partrcular aqueous solutions are especially suitable for intravenous, intramus- 
cular, subcutaneous and intraperitoneal administration. The sterile aqueous media employed are all readily available 
by standard techniques known to those skilled in the art. 

The effective dosages for compounds of the formula I and their pharmaceutically acceptable salts will depend on 
the intended route of administratk>n and factors such as the age and weight of the patient, as generally known to a 
physician. The dosages will also depend on the particular illness to be treated. For instance^ the daily dosage for stress- 
induced illnesses, inflammatory disorders, Alzheimer's disease, gastrointestinal diseases, anorexia nen/osa, hemor- 
rtiagic stress and drug and alcohol withdrawal symptoms will generally range from about 0.1 to about 50 mg/kg body 
weight of the patient to be treated. 

Methods that may be used to determine the CRF antagonist activity of the active compounds of this invention and 
their pharmaceutically acceptable salts are described in Endocrinology . 116 . 1653-1659 (1985) and Peptides . JO, 
179-188 (1985). The binding activities for compounds of formula 1, II and III, expressed as IC50 values, generally range 
from about 0.5 nanorrxjlar to about 10 micromolar 

The present invention is illustrated by the following examples. It will be understood, however, that the invention is 
not limited to the specific details of these examples. Melting points are uncorrected. Proton nuclear magnetic resonance 
spectra (^H NMR) and C^^ nuclear magnetic resonance spectra (^^C NMR) wer measured for solutions in deutero- 
chloroform (CDCI3) and peak positions are expr ssed in parts per million (ppm) downfield from tetramethylsilane (TMS). 
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The peak shapes are denoted as follows: s, singlet; d. doublet; t, triplet: q, quartet; muitiplet; b, broad. 

The following abbreviations ar used in the Examples: Ph=phenyl; iPr=isopropyl; HRMS=high resolution mass 
spectrum. 

5 PREPARATION 1 

2\4'.6'-Trimethvt-3-nitro-biphenvl-2-carboxvlic acid methyl ester 

Under a nitrogen atmosphere in 20 ml of anhydrous dimethoxyethane (DME) was combined 1 .44 g (5.54 mmol) 
10 of methyl 2-bromo-5-nitroben2oate 1.68 g (11,1 mmol) of cesium fluoride and 192 mg of tetrakts(triphenylphosphine) 
palladium(O). The reaction was stirred for 5 minutes, at which point 1.00 g (6.09) of mesitylboronic acid was added. 
The solution was heated to reflux for 20 hours, and was then cooled and fractionated on silica gel using 6:1 hexane: 
ethyl acetate (EtOAc) to afford, after concentration in vacuo an6 refractionation using toluene. 5.65 g (54%) of the title 
compound. 

IS 1H NMR (CDCy 1.93 (s-6H), 2.30 (s-3H), 3.57 (s-3H), 6.88 (s-2H), 7.47 (d-1 H), 7.62 (dd-IH). 8.17 (d-IH). 

PREPARATION 2 

2'.4'.6'-Trimethvl-3-nitro-biphenvl-2<arboxvlic acid 

20 

Under a nitrogen atmosphere was combined 600 mg (2 mmol) of the title compound of Preparation 1 5 ml of THR 
3ml of methanol and 5 ml of water. To this solution was added 320 mg (8 mmol) of sodium hydroxkle and the resulting 
solution was heated to reflux for 96 hours. The reaction was cooled and concentrated in vacuo, diluted with water to 
a volume of 40 mis and extracted with ethyl acetate (1 x 25 ml). The acqeous layer was acidified to pH = 1 .5 with 6N 
25 hydrochloric acid (HCI) and the acqeous layer was extracted with ethyl acetate (2 x 25 ml). The organic extracts were 
washed with water (2x5 ml) and then with brine (1x5 ml), and then dried over magnesium sulfate, filtered and 
concentrated in vacuo to afford 526 mg (92%) of desired acid (the title compound). 

iH NMR (CDCI3) 1.92 (S-6H), 2.31 (S-3H). 6.89 (s-2H), 7.47 (d-1H), 7.63 (dd-IH). 
8.18 (d-IH). 

30 

PREPARATION 3 

(2',4*.6'-Trimethvl-3-nitro-biphenvl-2-vl)-carbamk: acid fert-butyl ester 

35 Under a nitrogen atmosphere in 20 ml ot anhydrous benzene was combined 526 mg (1 .85 mmol) of the title com- 

pound of Preparation 2 and 0.25 ml of triethyiamine (TEA). To this suspension was added 398 nl (1 .85 mmol) of diphe- 
nylphosphoryl azide, and the resulting solution was heated to reflux for 1 hour. The reaction mixture was cooled, 353 
\i\ (3.70 mmol) of t-butanol was added, and the solution was heated to reflux for 16 hours. The caide reaction mixture 
was concentrated in vacuo and fractionated on silica gel using 5:1 hexane: EtOAc to afford, after concentration in 

40 vacuo, some pure product. Additional product was obtained in hexane triluratbns of product-containing fractk)ns to 
afford 430 mg (65%) of the title compound. 

1H NMR (CDCI3) 1.37 (S-9H), 1.93 (s^H), 2.32 (s-3H), 6.08 (bs-IH), 6.96 (s-2H). 7.31 (m-2H). 7.89 (m-IH). 

PREPARATION 4 

45 

f3-Amino-2'.4'.6'-trimethvl-biphenvl-2'vn-carbamic acid fert-butyl ester 

To a methanol solution (35 ml) containing 430 mg (1 .20 mmol) of the title compound of Preparation 3 was added 
10% palladium on carbon (50 mg) and the solution was hydrogenated at 50 psi. After 30 minutes, the reaction was 
50 stopped and the resulting solution was filtered to remove the catalyst and concentrated in vacuo to afford 385 mg (98%) 
of the title compound as a white solid. 

iH NMR (CDCI3) 1.38 (S-9H). 1.93 (s-6H), 2.31 (s-3H), 410 (bs-2H). 5.57 (bs-IH). 6.50 (d-1H), 6.77 (d-IH). 6.92 
(s-2H).7.lO(dd-1H). 

55 
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PREPARATION 5 

f3-(1-E1hvl'PrDpvlamino)-2'.4'.6'-trimethvl-biphenvl-2-vn-carbamic acid tert-butyl ester 

5 Under a nitrogen atnnospher was combined 5 ml of acetic acid, 205 mg (0.62 mmol) o< the title compound of 

Preparation 4 and 126 ^il (1.25 mmol) ot 3-pentanone. followed by 890 mg (6.29 mmol) of powdered sodium sulfate 
(Na2S04). The solution was allowed to stir for 20 minutes, at which point 158 mg (0.75 mmol) of sodium triacetoxy- 
borohydride (NaBH(OAc)3) was added. The solution was allowed to stir for 45 minutes and was then quenched with 
aqueous bicarbonate (75 ml) and was extracted with ethyl acetate (2 X 30 ml). The organic extract was washed with 

10 water (1 X 25 ml) and then brine (1 X 25 ml), and then dried over Na2S04. Filtered and concentrated in vacuo to afford 
232 mg of crude product, which was chronrratographed on silica gel using 9:1 hexane:ethyl acetate to afford 186 mg 
(74.7%) of the title compound 

NMR (CDCI3) 0.98 (tSH). 1.33 (S-9H). 1.57 (m-4H), 1.98 (s-6H). 2.32 (S-3H). 3.30 (m-IH), 4.18 (bs-IH). 5.30 
(bs-IH). 6.39 (d-IH). 6.68 (d-IH). 6.92 (S-2H), 7.20 (dd-1 H). 

IS 13c NMR (CDCIg) 10.13, 20.25. 21.05. 26.61, 28.03. 55,29, 80.03. 110.77, 117.19, 127.69. 128.11. 120.80. 135.79. 

136.09. 136.57, 144.30. 153.60 

PREPARATION 6 

20 N-3-(1-Ethvl-propvh-2\4'.6'-trimethvl-biphenvl-2.3-diamine 

Under a nitrogen atmosphere was dissolved 124 mg (3 mrTX>l) of the title compound of Preparation 5 in 1 ml of 
dichloromethane and the resulting solution was cooled to 0*C. Trifluoroacetic acid ( 1 0 mis) was added and the solution 
was allowed to warm to ambient temperature. After 1 hour, the reaction was concentrated in vacuo, the residue was 
25 dissolved in dichloromethane (40 mis) and the organic solution was washed with 1 N sodium hydroxide (NaOH) (25 
ml), dried over Na2S04. filtered and concentrated in vacuo to afford 94.3 (100%) of crude title compound. 

1H NMR (CDCI3) 0-93 (t-6H). 1.60 (m-4H). 1.98 (S-6H). 2.30 (S-3H), 3.08 (m-3H), 3.22 (m-IH). 6.39 (d-IH). 6.61 
(d-1H), 6.82 (dd-IH), 6.95 (s-2H). 

30 EXAMPLE 1 

2-Ethvl-1 -f 1 -ethvl-oropvn-4-(2.4.6-trimethvl-phenvn-l H-benzimidazole 

Under a nitrogen atmosphere was combined 47 mg (0.15 mmol) of the title compound of Preparanon 6 in 2 ml of 
35 triethylorthopropionate. To this solution was added a drop of concentrated HCI. The solution was allowed to stir for 18 
hours and was then concentrated in vacuo. Crude product was dissolved in 5 mis of EtOAc followed by 3 ml of ethyl 
ether (EtgO) saturated with HCI. The solution was concentrated in vacuo and triturated with ether. The resulting solids 
were filtered and washed with ether to afford the title compound as its HCI salt. 

1H NMR (CDCI3) 0.83 (t-6H), 1.33 (t-3H), 1.98 (s-6H), 2.00 (m-4H), 2.20 (m-2H), 2.32 (s-3H). 2.88 {q-2H), 4.08 
40 (m-IH), 6.93 (m-3H), 7.18 (dd-IH), 7.42 (d-IH). 



Claims 

45 1. A compound of the formula 
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20 wherein B is hydrogen or (C^-Cio) straight or branched alkyl; 

Y is hydrogen or methyl; 

R1 is hydrogen or (C^-C^o) straight or branched alkyl. wherein said alkyl may optionally be substituted with 
one or more substituents selected from halo (e.g. . chloro. fluoro, bromo or todo), -S(CvC4)alkyl, amino. -NH 

25 (Ci-C4)alkyl and -N[(Ci-C4)alkyll2; 

R2, r3 and are selected, independently, from hydrogen, fluoro. chtoro. (Ci-C©) alkyl and (Ci-C6)alkoxy; or 
two of R2, R3. and R* are hydrogen and the other is selected from hydroxy, iodo, bromo. fomnyl. cyano, nitro, 
trifluoromethyl. amino. (CrCsjalkyl-O-tCi-Cgjalkyl. -NHCH3, -N(CH3)2. -COCH. -000(01 -C4)alkyl. -CO(Ci- 
C4)alkyl, .SO2-NH(Ci-04)alkyl. S02-N[(C,-C4)alkyl]2, -SO2NH2. -NHS02-(OvC4)alkyl. .S(Ci-C6)alkyl and- 

30 S02-(Ci-C6)alkyl. and wherein the (C^-C^) and (Oi-06)alkyl moieties in the foregoing R2. R3 and R^ groups 

may optionally be substituted with one or two fluoro groups or with one substituent selected from hydroxy, 
amino, methylamino, dimethylamino and acetyl; 
or a pharmaceutically acceptable salt of such compound. 

35 2. A compound or salt according to claim 1 wherein B Is (OyC^) straight or branched alkyl. 

3. A compound or salt according to any preceding claim wherein Y is hydrogen. 

4. A compound or salt according to any preceding claim wherein R2, R3 and R* are methyl. R^ is methyl, ethyl or 
40 chloro and B is diethylmethyl. 

5. A compound or salt according to any preceding claim wherein Ri is methyl, ethyl or chloro. 

6. A compound or salt according to claim 1 , wherein Y is hydrogen and R^ is hydrogen, halo, -S-lCi-Cgjalkyl or (0,- 
45 C5) straight or branched alkyl. 

7. A pharmaceutical composition comprising a compound or salt according to any preceding claim and a pharma- 
ceutically acceptable diluent or carrier. 

so 8. A compound or salt according to any one of clairtis 1 to 6 for use as a medicament. 

9. The use of a compound or satt according to any one of claims 1 to 6 for the manufacture of a medicament for the 
treatment of (a) a disorder the treatment of whch can be effected or facilitated by antagonizing CRF. including but 
not limited to disorders induced or facilitated by CRF. or (b) a disorder selected from inflammatory disonders such 
ss as rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and allergies; osteoporosis; generalized anxiety 

disorder; panic; phobias; obsessive-compulsive disorder; post traumatic stress disorder; sleep disorders induced 
by stress; pain perception such as fibromyalgia; mood disorders such as depression, including major depression, 
single episode depression, recurrent depression, child abus induced depression, premenstrual dysphoric disor- 
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der, mood disorders associated with premenstrual syndrome, postpartum depression and dysthemia; bipolar dis- 
orders; cyclothymia; fatigue syndrome; stress-induced headache; psychosocial dwarfism; cancer; irritable bowel 
syndrome; Crohn's disease; ulcer; diarrhea; spastic colon; human immunodeficiency viois infections; n urode- 
generative diseases such as Alzheimer's disease, Parkinson's disease and Huntington's disease; gastrointestinal 

5 diseases; eating disorders such as anorexia and bulimia nervosa; hemorrhagic sir ss; stress-induced psychotic 

episod s; euthyroid sick syndrome; syndrome of inappropriate antidiuretic hormon ; obesity; infertility; h ad trau- 
mas; spinal cord trauma; ischemic neuronal damage; excltotoxic neuronal damage; epilepsy; stroke; immune dys- 
functions including stress induced immune dysfunctions; stress induced fever; muscular spasms; urinary inconti- 
nence; cardiovascular and heart related disorders such as hypertension, tachycardia and congestive heart failure; 

10 senile dementia of the Alzheimer's type; multiinfarct dementia; amyotrophic lateral sclerosis; chemical dependen- 

cies and addictions; drug and alcohol withdrawal symptoms; and hypoglycemia in a manrvnal. 

10. The use of a compound or salt according to any one of claims 1 to 6 for the manufacture of a medicament for 
preventing premature birth in a mammal. 

IS 



20 



25 



30 



35 



40 



45 



SO 



ss 



13 



EP 0 812 831 A1 



Fluropcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Apf Uemtlon t 

EP 97 30 4006 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cate|orr 



CttBtits tf documcat with iadicaboo, when apprvprtate. 



t» etaira 



(XASSinCATION OK THE 



A 
A 

D,A 
0,A 



WO 94 13644 A (PFIZER INC.) 

* claims; exanples * 

EP 0 691 128 A (PFIZER INC.) 

* whole document * 

WO 95 33750 A (PFIZER INC.) 

* claims; exannples * 

US 5 063 245 A (ABREN ET. AL.) 

* whole document * 

EP 0 773 G23 A (PFIZER INC.) 

* whole document * 



1-10 
1-lG 
1-10 
1-10 
1-10 



C07D235/08 
A61K31/415 



I KtSINUUl. i-lELOS 
SEARCHED (ImCX«I 



C07O 
A61K 



The pnttat cnnh report hav bceo drawn op for all daim 



MUNICH 



22 September 1997 



Helps, 1 



rAT>:c;otv ov otcij ooclmi^vts 

X : psnlcolaH} nl«viA( if ttkca alHW 

V : psrt{cuUrt> ttl«vant if cMhmiri with «qmIw 

4ociui«at of tbt nn« c«t«|[or>- 
A : Cflebaolo(ical birfc(Toaa4 
0 : aoo-wriric« dlsdtnun 
P : inteni«4iat« docuncal 



T : tHofy or principle wiifdytag tb* towemioa 
b : «afii« patttt tooinnit, but puUisM on, oi 

tfta tht niias tett 
D : docaiacar dt«4 In tW tppllMtioB 
L : <DCunaii atti for otkcr tcasMs 



A : nicnbcr of the ssat* patent ftaihr, cormponttRg 
neat 



14 



